XPS analysis of the Si-MWs@MoOxSy electrodes
During the XPS measurements, uniform charge neutralization was provided by beams of lowenergy (≤10 eV) Ar + ions and low-energy electrons guided by a magnetic lens. All the spectra were acquired in normal emission with an effective analyzer collection angle of ca. 30°. The binding energy (BE) scale of the analyzer was calibrated to produce <50 meV deviations of the three standard peaks from their standard values: 83.98 eV for Au 4f7/2, 368.26 eV for Ag 3d5/2, and 932.67 eV for Cu 2p3/2.
S1
Avantage software package (Thermo Fisher Scientific) was used to fit the elemental spectra and to quantify the standard "atomic %" elemental compositions based on calibrated analyzer transmission functions, Scofield sensitivity factors, S2 and effective attenuation lengths for photoelectrons from the standard TPP-2M formalism. S3 We note that in fits for Mo 3d region the 3d5/2 and 3d3/2 components partially overlap, accordingly, for clarity, in Figure 4 only the 3d5/2 components are shown explicitly, while the total fit curves represent contributions from both 3d5/2 and 3d3/2 components; for completeness, fits with both components shown explicitly are presented in Figure S9 . Spin-orbit splitting of 3.15  0.15 eV and intensity ratio of 0.69 were used in the Mo 3d fits.
The O 1s and C 1s regions presented in Figure 4 serve as binding energy (BE) references, whereby the positions of the lowest-BE components (corresponding primarily to Mo-O and C-C chemistries, respectively) can be directly compared with previous literature reports S4-S9 and used to check for evidence of differential charging that may affect BE values for nanostructured layers.
The BEs of Mo-O and C-C components for our samples are ca. 530.9 and 284.9 eV, respectively, consistent with the 530. Figure 4 and Figure S7 ) is unambiguously confirmed by its appearance in reference spectra obtained for control samples that underwent an intentional oxidation ( Figure S7) ; the presence and enhancement of this state in reference samples also indicates that the corresponding material phase is likely to be thermodynamically stable rather than transient.
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Supplementary Figures: Figure S1 . Fabrication procedure of the Si-MW arrays. (e) The overlap elemental map showing that the Si core was not oxidized. 
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